shows a micrograph of a typical nanotube after exposure to several laser pulses. On the left, lead has leaked through an imperfection in the tube wall and formed a spherical particle, while voids are visible in the remaining lead core on the right. It is evident that the laser fluence is sufficiently high to melt the lead core and to initiate dynamics that are driven by the expansion of the liquid. Among the many flow phenomena that we observe is the process displayed in Fig. 1B-F . When the continuously filled tube in (B) is irradiated with a laser pulse, part of the molten lead column is forced through a leak in the tube wall. A single-shot image recorded at 96 ns (C) shows that a spherical extrusion has formed. After the tube has cooled, the extrusion is slowly reabsorbed on the timescale of several minutes [(D) to (F)]. This suggests that the lead atoms on the surface of the extrusion and in the channel connecting it to the inside of the tube are sufficiently mobile to allow this slow diffusion process to occur.
For the partially filled nanotube in Fig. 2A (55 nm inner diameter), laser-heating simply triggers the expansion of the lead column. The complete expansion dynamics, obtained from over 100 individual single-shot experiments, are shown Fig. 2B . During the first 30 ns, the meniscus advances rapidly with a speed of about 4 m/s and then recedes more slowly within another 300 ns, which agrees well with the typical cooling timescales that we measure for similar nanotubes. To analyze the expansion dynamics, we developed a simple model, using an approach similar to Washburn's law for the dynamics of capillary filling [10] , but assuming that the expansion of the lead column drives the dynamics, not the capillary force. From a fit of the initial expansion with an expression thus obtained (blue line and dots), we determine that the flow is enhanced by at least one order of magnitude.
We believe that the approach developed here will find fruitful application in the study of a range of nanoscale flow phenomena and will greatly benefit the emerging field of nanofluidics [11] . At a delay of 54 ns after the heating laser pulse, the lead column has expanded by 140 nm, before returning to its original length at long times. Scale bar, 100 nm. (B) The complete dynamics obtained from a series of such experiments. The gray lines have been inserted to guide the eye. From a fit of the initial expansion using a simple model of the dynamics that we developed in analogy to Washburn's law (blue line and dots), we estimate that viscous friction is reduced by at least one order of magnitude.
